Figure 1. Diagram of the silica-encapsulated surface-enhanced Raman spectroscopy (SERS) tag.
magnetic field. The simple SERS readout confirms the presence or absence of the analyte (see Figure 2) . SERS tags are typically resistant to photobleaching. Our silicaencapsulated tags are also immune to changes in the detection medium, such as pH or temperature, which renders our assay amenable to field use. Another important advantage is rapid interaction between the capture particles, targets, and SERS tags in solution, resulting in low-level target detection within five minutes. The pellet (formed by concentration) blocks most of the background SERS signal from the assay solution, thereby eliminating the need for a wash step. Furthermore, the characteristic Raman spectrum of the assay pellet is identical to the spectrum collected from the SERS tags alone. There is little to no spectral contribution from antibodies or cellular material in the assay pellet, thus there is no need for spectral deconvolution due to assay contaminants.
We originally developed our assay with Escherichia coli (E. coli) as a model organism. We collected proof-of-concept data with killed E. coli O157 H7, and subsequently characterized the full assay. We evaluated five different strains of live E. coli O157 H7 to determine the assay detection limit. By challenging the assay with 10 near-neighbor strains, we also investigated specificity. Since the assay is intended for field-use, we thoroughly analyzed reagent shelf-life and assay robustness to a variety of interferents. 20 The ability to successfully detect very low levels of E. coli was fundamentally important for demonstrating assay capabilities. However, StreetLab Mobile is a rugged device intended for dealing with potential chemical or biological threat agents in real life. Our future work focuses on SERS-based sandwich immunoassays to detect potential biothreats, such as anthrax (Bacillus anthracis), ricin toxin from Ricinus communis, tularemia (Francisella tularensis), botulism (Clostridium botulinum toxin), plague (Yersinia pestis), and abrin toxin from Abrus precatorius.
